Although a-granules are usually amorphous, some species of teleost fish have agranules with the morphology of rhombic dodecahedra, closely resembling the crystals formed in uitro (Lange, 1973). These granules when dried for study in the electron microscope have a repeat dimension of 4.26nm (42.6A) (R. H. Lange & C. Klein, unpublished work), which as expected is slightly less than the repeat dimension [4.71 nm (47.1 A)] in pig glucagon granules containing solvent. Thus these granules almost certainly have a structure similar to that of the crystals studied by X-ray analysis and probably contain glucagon trimers.
Although a-granules are usually amorphous, some species of teleost fish have agranules with the morphology of rhombic dodecahedra, closely resembling the crystals formed in uitro (Lange, 1973) . These granules when dried for study in the electron microscope have a repeat dimension of 4.26nm (42.6A) (R. H. Lange & C. Klein, unpublished work), which as expected is slightly less than the repeat dimension [4.71 nm (47.1 A)] in pig glucagon granules containing solvent. Thus these granules almost certainly have a structure similar to that of the crystals studied by X-ray analysis and probably contain glucagon trimers.
Histochemical staining techniques have been carried out on the amorphous granules (Bussolati et al., 1971). Xanthydrol, a reagent specific for tryptophan residues, produces an unusual blue-grey colour in a-granules, as distinct from the normal violet colour of other structures containing tryptophan. It is noteworthy that glucagon crystals also are stained this unusual colour, suggesting that the environment of the tryptophan residues is the same in both. Thus it seems likely that the crystal trimer also exists in the amorphous granules. The formation of crystals is sensitive to ionic strength, pH, temperature, and the presence of counter-ions and organic substances. Unfavourable combinations of these factors easily cause amorphous precipitation of trimers in the test tube, especially at neutral pH, and it is not surprising that the granules are often amorphous in mammalian a-cells, even though conditions may be conducive to crystallization in the teleost .
The glucagon-receptor complex is destabilized at lower temperatures and by the presence of urea (Rodbell et al., 1971) . These results suggest that the complex is formed through hydrophobic interactions. It is interesting to speculate that these arise from those hydrophobic side chains brought together in the helical conformer. Glucagon forms a helical structure in the presence of cetyltrimethyl bromide, lysophosphatidylcholine, and other glucagon molecules, which can provide a hydrophobic environment. Fragments which are unable to form helices (residues 1-21, 1-23, 20-29 and 22-29) in these systems do not compete with glucagon at the receptor and have weak or no glucagon activity. Thus it is possible that the helical form found in the crystals binds to the receptor through the two hydrophobic patches. The N-terminal residues may initially remain flexible. Subsequent binding appears to be important in eliciting the biological response, but may not give a proportional further stabilization of the hormone-receptor complex (Rodbell et al., 1971 . The lipid moiety is a mixture of the following /%amino acids (Peypoux et al., 1973) : 3-amino-12-methyltridecanoic acid (/INC14i), 3-amino-12-methyltetradecanoic acid (/INC,,ai), 3-amino-14-methylpentadecanoic acid (/3NCl,i), 3-aminohexadecanoic acid (/INCI6n) and 3-amino-14-methylhexadecanoic acid (/INC,,ai). Each iturin is characterized by one of these acids, to which the name iturinic acids has been given .
The peptide moiety of the molecule contains seven a-amino acids : two D-asparagine residues, L-asparagine, L-glutamine, L-proline, L-serine and D-tyrosine. Mild HCl hydrolysis gave lipid-soluble and water-soluble peptides, which were analysed by chemical methods and by mass spectrometry. The results of these experiments led to the following cyclic structure :
The molecular weight determined by a thermo-osmotic method (Delcambe & Bosnjak, 1964 ) is 1055 f 42 (the theoretical molecular weights for monomeric structures of the two major lipopeptides are 1042 and 1056), which shows a monomeric structure (L. Delcambe, F. Besson, F. Peypoux & G. Michel, unpublished work). Similar technical methods have successfully been used for the determination of the molecular structure of mycosubtilin (Walton & Woodruff, 1949) and bacillomycin L (Landy et al., 1948) , two other anti-fungal agents isolated from Bacillus subtilis. They are also mixtures of homologous lipopeptides.
Mycosubtilin contains two D-and two L-asparagine residues, L-glutamine, L-proline, D-serine, D-tyrosine and one of the following iturinic acids: /INCI6, /INCI6i or /INC17ai. The analysis of the peptides obtained by partial acid hydrolysis led to the following structure : 
Gas chromatography combined with mass spectrometry of the N-trifluoroacetylbutyl esters allowed us to identify iturinic acids in several other anti-fungal peptides, namely : in fungocin (bacillomycin A) (Cercos, 1950) , bacillomycin R (Babad et al., 1952 ), eumycin (Johnson & Burdon, 1946 , bacillomycin B (Shibasaki & Terui, 1954) and in the substance of Raubitschek & Dostsowsky (1950) . Iturin A, identified by t.l.c., amino acid analysis and characterization of lipid-soluble amino acids and peptides, was found to be the active component (Besson et al., 1976) Furthermore preliminary modifications studies with this last alkylating reagent suggested the importance of free thiol groups in the steroid-binding site. A promising approach to the study of the steroid-binding site is offered by a thiol-group reagent affinity label, such as 4-mercuri-l7~-oestradiol (Warren et al., 1975) . The reactivity of this compound was compared with that of a related aromatic mercurial (p-chloromercuribenzoate) in order to investigate the specificity of the affinity label.
Rat a-foetoprotein was purified from amniotic fluid and foetal serum by preparative electrophoresis on slab gel (Kerckaert et al., 1975) . A 4-mercuri-l 7p-[6,7-3H]oestradioI derivative was prepared by the procedure of Warren et al., 1975), and further purified on a silica-gel column. Analysis of purity of the compound was carried out by t.l.c., i.r.-absorption spectra, U.V. and n.m.r. spectroscopy.
The amount of covalently bound label was determined after reaction under physiological conditions and elimination of free 4-mercuri-l7~-oestradiol, by either extensive dialysis or passage through a Sephadex G-25 column at pH3.0. Only a fractional number ( 0 . 0 . 6 m o l ) of radioactive label was incorporated per mol of protein.
